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Response of Plant Community of Alpine Kobresia Meadow to Degradation Succession

in Qinghai- Tibetan Plateau
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Abstract: Alpine Kobresia meadow have a key function in carbon sequestration water retention and biodiversity
conservation on the Qinghai-Tibetan Plateau while degraded seriously. The response of plant community to degradation
succession was not well understood. Based on the space-time substitution method the experiment of degradation
gradients ( excellent good fair and poor) on alpine meadow was conducted and plant community as well as soil
characteristics and water retention was surveyed from mid-July to mid-August in 2012. The results showed that the
minimum of aboveground biomass topsoil water content and surface rain infiltration and the peak value of topsoil
(0 - 10cm) belowground biomass topsoil organic matter topsoil filed water content and mattic epipedon thickness all
occurred in fair plots. The results of non-metric multidimensional scaling (NMDS) on plant community diversity and
function groups along degradation gradients showed that the four stages were obviously distinguished. Canopy height
aboveground biomass mattic epipedon thickness and rainfall infiltration rate accounted for the most variations of plant
community. The response of plant community to degradation was non-equilibrium and the inflexion of plant community
variations might occur during the period from fair plots to poor plots. The non-equilibrium degradation processes would

play an indicative function in selecting recovery techniques on degraded alpine meadow.
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Table 1 Comparisons of biomass and soil characteristics among degradation gradients in alpine Kobresia meadow(mean * SE)

Degradation gradient

Soil layer(cem) Excellent Good Fair Poor
PC(%) 99.0 +1.0Aa 91.6 £2.6Aa 66.0 +2.5Bc 78.2 £5.9Bb
VH(cm) 23.6 £1.07Aa 2.3 +0.53Cc 2.2 +0.35Cc 6.7 +0. 65Bb
AGB(g*m™2) 331.1 £15.2Aa 166. 1 £27. 8Cc 101.3 +3.6Dd 218.7 £17.2Bb
BGB(g* m~?) 0-10 1690. 2 +318. 5Bb 1962. 4 +297.3Bb 4289. 6 £343. 8Aa 980.2 £193.7Cc
10 -20 239.2 £102.9Bb 273.4 £15.7Bb 472.5 £157.9Aa 228.6 +£69.4Bb
SOM (%0) 0-10 66.5 £6.5Bb 78.3 £3.1Bb 134.8 £7.9Aa 46.1 +4.8Cc
10 -20 42.1+2.7Bb 49.3 £3.5Bb 67.3 £5.4Aa 37.4 £4.2Bb
TN(%0) 0-10 7.2 £0.041Aa 6.8 £0. 08Aa 6.2 +0.11Aa 4.4 +£0.23Bb
10 -20 3.5+0.12Aa 3.4 £0. 10Aa 3.2+0.13Aa 2.7 +£0.25Aa
AN(mg * kg™!) 0-10 27.4 +1.46Aa 22.3 £1.23Aa 17.1 £1.71Bb 22.4 £2.16Aa
10 -20 14.7 £2.15Aa 13.8 +2.36Aa 11.4 £2.23Aa 12.9 £2.75Aa
NWC(%) 0-10 15.9 +0. 1Aa 13.7 £1.8Aa 6.5 x0.8Cc 9.2 0. 6Bb
10 -20 13.5 +0. 7Aa 11.7 £0. 4Aa 7.6 £1.8Bb 8.4 +0.09Bb
FWC(%) 0-10 24.7 £2.3Bb 23.4 £6.8Bb 64.5 +6.5Aa 18.6 = 1.2Bb
10 -20 14.8 +3.7Bc 16.2 £2.8Bc¢ 52.2 +0. 8Aa 26.3 1. 0Bb
BD(g* ecm %) 0-10 0.73 +£0.07Aab 0.68 £0. 03Aab 0.64 £0. 03Ab 0.76 £0. 02Aa
10 -20 0.99 £0.03Aa 1.09 £0. 04Aa 0.62 £0. 16Cc 0.83 +0. 02Bb
R/S(em® + em ) 0-10 0.5+0.2Cc 0.7 +0.4Bb 1.4 +0.5Aa 0.3 %0.2Cc
10 -20 0.2 +0.3Bb 0.3 +0.2Bb 0.8 +0.4Aa 0.2 +0.1Bb
ME(cm) 2.0+0.4Cc 3.1+0.2Bb 4.5+0.3Aa 0.2 £0Dd
IR(mm * min~") 29.8 £4.9Bb 2.0+0.3Cc 0.9 +£0.1Dd 52.9 £7.5Aa
0.05 0.01 B o

Note : Lowercase indicates the difference significance among the degradation gradients at 0. 05 level and the capital letter indicates the difference significance at
0. 01 level. PC:plant coverage ; VH :vegetation height ; AGB :aboveground biomass ; BGB :belowground biomass ; SOM :soil organic matter; TN Zsoil total nitrogen;
AN:soil available nitrogen;NWC :natural soil water content; FWC:filed soil water content;BD:soil bulk density;R/S:volumetric ratio of root/soil ; ME : mattic

epipedon thickness;IR Zinfiltration rate. The same as below.
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Table 2 Comparisons of plant functional groups and community diversity along degradation gradients in alpine Kobresia meadow
(mean = SE)
Degradation gradient
Excellent Good Fair Poor
Sedges 29.3 £4. 6Bb 157.7 £15.5Aa 20.2 £1.6Bb 1.5 +1.52Cc
Functional group Graminoids 97.0 £22. 1Aa 11.5 £4. 0Bb 19.1 £5.4Bb 2.8 +£0.7Cc
AGB(g*m™?) Legumes 21.7 +4.5Aa 11.8 +7.8Bb 7.6 £2.5Bb 0.6 20.5Cc
Forbs 129. 4 £35. 7AaB 80.4 +8.9Bb 96.0 +18. 8AaBb 182.2 +41. 1Aa
(S) Species richness 27.0 £1.0Aa 15.0 4. 0Bb 19.0 +£3.0Bb 18.0 £2. 0Bb
Shannon-Weaver (H") Shannon-Weaver 3.5+0.1Aa 2.6 0. 2Bc 3.2 +0.2ABb 3.2 +0.1AaBb
Pileou (E) PileouEvenness 1.1 +0. 03Aa 1.0 +0. 1Aa 1.1 +0. 03Aa 1.1 +0.03Aa
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Fig. 1 Ordinal results of plant community along degradation
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Table 3 Correlation coefficients between variables and

ordination axes

N

Environmental and biotic variable First axes  Second axes
PC(%) -0.22 0.38
VH(em) -0.83 0.24
ME(cm) 0.49 0.70
AGB(g*m~?) -0.75 0. 048
IR(mm * min~") -0.67 -0.73
0 -10cm BD(g* em %) -0.59 -0.61
0 -10cm SOM (%0) 0.35 0.47
0 -10cm BGB(g* m~?) 0.35 0.56
0 -10cm AN(mg * kg™") -0.56 0. 14
0 -10cm TN (%0) 0. 085 0.94
0 -10cm NWC(%) -0.20 0.45
0 -10cm R/S(em® + em™3) 0.39 0.41
0 -10cm FWC(%) -0.07 0.10
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